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(54) GROWING OF GALLIUM NITRIDE SINGLE CRYSTAL 

(57)Abstract: 

PURPOSE: To produce a uniform and thin GaN single crystal layer having 
excellent blue-light emitting characteristics, etc., at a low cost, by using an organic 
gallium compound, ammonia and N2 carrier gas, and carrying out the vapor- phase 
deposition of a GaN single crystal on a heated single crystal substrate. 
CONSTITUTION: A single crystal sapphire substrate 34 is placed on the susceptor 
33 in the cylindrical quartz reaction tube 3 1 . N2 gas is introduced as a carrier gas 
into the reaction tube through the inlet 35 attached to the top of the reaction tube 31, ■ 
and at the same time, the single crystal substrate 34 is heated with the high- 
frequency coil 32. Thereafter, an organic gallium compound (e.g. trimethyl gallium) 
is introduced through the inlet 36 together with N2 carrier gas, and at the same time, 
NH3 is introduced through the inlet 37 to effect the growth of an n type GaN single 
crystal on the sapphire single crystal 34. Then, diethyl zinc is introduced together 
with N2 carrier gas through the inlet 38 to effect the growth of the Zn-doped i-type 
GaN single crystal on the n type GaN single crystal layer. ; 
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Sit. Ri^-cttwa/fv-j-tft^efv r>*-r 

miSaiB±ic£» K- y i )g0>f$2GaNl|L«AM 

6 ffiffl«lgflLft'i?(S»ri>'*^S8Brfti1?l^ 
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+ -V"; T/f X * fflli*T900'C-I100XJ»zlnlftL 
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tziJ')^h (Ca) 1 3±»CHa€ilLTGa?ia 
<t^<nm-Oik*)^ SlAff 1 4*>«a?)?!ilLA:NH, 
tfk^S^TMlSWCWSfil 5±»cGaN*»a 

»2Sa»:*tJ:^i:, ■!^7T'f •t'Sfia 1±Cn 
TZn( V'--fLtzn&\K i J^GaNlSA 2 3 

© NH,O«)CifcDf«fjg-CL*»aff0>C*N»ft*< 
CD GaNII€tt«m&«< Stft±lzA 

AMKimitit. t^GaNHOHWM 
««<BB&^X«. tS-9-CtSXi^-CffHL/^ltA 

/T'J-yA (TMG) tNH.tffflt\ H.^x«* 
+ 'JT/fXt LT"!»'7T-{ 1'««±»cGaN»« 

rtl. K9lteAJli£^|B|tt. GaNJ|d<tt 

amtWv^li*, T-f^v KttjayjA'etTJ^S- 
ttVnfffS-Ci^Xl^ )i9£I»<1-&j:eA(: 
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GaNmi$AO«raj^B9^t§f£ 
Htt<0GaN*^A€f^8l!L!»4ri:, iiJ:Cf^ 

t£jiE(QGaN«A<7)WtiifcKjM€£ftj£lz in^ 

i5 C^&AV0)AV'GaNl|tttA(l£ft?^f«4-i.'& 

-'xGaN*«A*'afi-f i 1 1 it^fSnvh i, 
:^«!Q(C^&Sfb#'J'9A (CaN) «ttA<7> 

h>T, A]l»L/tW«AiSfi.l-.trGaN««A$9( 

i"jr/f;^0*«fflfc»*»<^, n»GaN»»A 

IB^X?i:iSffl-r«/c«>0>GaN«eAll. a 
J0 m^lQiimJ;(T<7>nigGaNi|ittAJI±(c, AHHJ 
a3^2i<m0)Sa K-:/ i )($GaNl|lttAII«;^dl 

35 9) tt, *i";ri!f:tt LTN,^;i«flH'*a 

mitt3l6«Ht+1"; r ;i SGaNUll* A 
LTGaN«4«Tit>«T*ntfflEffiL»6A'> 
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0. 1- 1 xlO*^. JfiL <U0.2-0.4xlO*^r* ffiffltili^, n}gGaN»ISffla±lzifi7irOJ- 

1. - ' 5 2tfTO, »i L < U0.5~2«m. l^lCt^lumORU 

Ll^**, eiX.lflO(»«) 36JyTOT» Z<7)J: oULTW^nAinJKGaN/it i 

a^'i-^Afb^tti^^uS'Ji^izxio'^coft) w t-fk^<nmmi^skij&i. ^majixf 
t^-ins. tt«fiHififlr250~i2po'c, isu^a (cb) (20x20x0^-1) €IE<. +i";T>yx 

900~1100lCx *f * L < H940~1050X:icjD«i1- »AP 3 5 J: "J 1.7^/»<75M^-C!»A-rS. S 
S. ::<OlDttW««ifitt]»SS»c J: OSmWU, fi3 4 SE»3 1 OT^fflClf-tyy 3 30>tt 

±tzZn K-y i JBCaN»ttflli$»ttLT«3fe ^ (TMG) ^WAD 3 6 J: 20ce/»waifi 

nJBGaN)BHii«a»10<mW ON,*;^ f fflt^T 4 xlO-»*^/»-Ofl*-Cg 

Tx »*L <tt4-8<imt LT. ±SL^9tff') CffMCiBALx RB*»zNH,€il|AP 3 7 J: 9 
'?A{t&8!isJ:Cfr>*^70H»0«*»CK»; 25 150cc/5}-tf)l!^-CillAt*. **»«crK-y 

SWe«SS?fii£;»«f«c:illA-ri. tf^T/rx 5n'5ft»n«GaN*«JI*'W3~4tfi7i/l^<7)ll 

ttnJBCaNffl»J«l*tra», N./f X<7)*j6.iirt ^r-9-7r < ■^'J|lfe•il<©CBi:l:att^Cfltft■r 
jy;^) «^-tr«>J:t^ n-CaNaJ^aSJ^lSiimCICot^, sSAQ 3 

y-\£>!ftttLx&msiximm»i&mtL so 8j:«)H»c-:;xf-.ii'S» (dez) snixio-** 

ru» «axft{td«), «;ttfi'xf-ji.$« ;v/fl-«ai*"Cs ISOoc/fl-CTifAt 4N,/f ;^ 
(DEZ), ^>f->u5««)J:^'41Sai;r/»'*A. t J: •JSlC»n«C«»ALr, Zn K-y i J^CaK 
S»;«iJ:CfSttS9^«SttWLtl|4«<. in>9 lii«A€n-GaNa±lct«IIam0>ai9&^x4t 

xf-^SIS-C**, Vi^^i»i^iti.Wlinx<T>fi. 35 ±L» iDlftfiO*. «fi3 4A'50O-60OT:»cnc 

»VRZi^izAitlh, atIIj8tttgS2:giIE«a -'^clfx NH><'>tlA$9±L, SfiSSlc;^9 

*f') ^^it^^bOi^^m^iU Zn:Ga(%;v L /t:ftGaN'l£A$l£fi? 3 4 «S15V 

It) >»*10-»: l-I : 1, If* L <«5xl0-': 3 1 tfc-T. 

I~5xl0-': 1 t'iSJi-J'irfl^r*^, rflJJ: ■5KLTf9<>nJt:GaNefiatil^-tt 

GaN«gfi(Oj£J(aSuai^, 1$(C«a/f'J'7 eittAno^7l£i«»&£it4BI(rijH 

/»fb^^«!iiJ:Cf«^«;J:oT«SIB8t|Sa[<?>8aft Ar*r. ;WCaNttaa«t«J430«i<Oi8[J|lCT 

ao»?lCl«i:$«W-r4fc<t>ICU. ttttAoA {b5«4;t»C^<?, »jftt-^!S«€430-490 
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